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[ 1] So, Fs . $Fs=U_{w\epsilon So’,s\epsilon}$So
$Fs_{w,s}w\neq w$’ $s\neq s$’ , FSw,$s\cap Fs_{w’,s’}=\emptyset$ . , $<So,Fs>$
. $Fs_{s_{1}\cdots s_{n},s}$ $s1,\cdots,s_{n}$ , $s$
.
[ 21 $Sig=<So,Fs>$ , $Sig$
A ,
i) $s\epsilon$So $A_{s}$ ,
ii) $f\epsilon Fs_{s_{1}\cdots s_{n},s}(n>0)$ $f_{A}$ ,
$r_{A}$ : $A_{s_{1}}\cross A_{s_{2}}\cross\cdots\cross A_{s_{n}}arrow A_{s}$,







S( ) , :
i) ( ) X . $X=\bigcup_{s\epsilon S}X_{s},$ $s\neq s$’
$X_{s}\cap X_{s’}=\otimes,$ $X_{s}$ $s$ .
ii) $F$ . , $F=U_{w\epsilon S^{r},s\epsilon S}F_{w,s},$ $w\neq w$’
S\neq S’ $F_{w,s}\cap F_{w’,s’}=\emptyset$.
iii) $P$ . $P=\bigcup_{i1,2}=\ldots P_{i}$ , $i\neq j$
$P_{i}\cap P_{j=[oslash]},$ $p_{i}$ $i$- .
iv) $\neg\vee$ ,
v) $(, )$ , ,
$S$ , X , $F$ , $P$
$L(S, X, F,P)$ . $L(S, X, F, P)$ 2
.
[ 31 $L(S,X,F,P)$ , $i$ ) $\sim iii$ )
: , $T_{s}(s\epsilon S)$ $i$ ) $\sim iii$ )
, $T=\bigcup_{s\epsilon S}T_{s}$ .
i) $a\epsilon F_{\epsilon,s}$ $T_{s}$ .
ii) $x\epsilon X_{s}$ $T_{s}$ .
iii) $t_{1}\in T_{s_{1},\ovalbox{\tt\small REJECT}},$ $t_{2}\in T_{s_{2}},$ $\cdots,$ $t_{n}\epsilon T_{s_{n}},$ $f\in F_{s_{1}s_{2}\ldots s_{n},s}$ ,
fitl, $t_{2},$ $\cdots,$ $t_{n}$) $T_{s}$
[ 41 $L(S,X,F,P)$ , $i$ ) $\sim iv$ )
:
i) $\rho\in P_{n},$ $t_{l},$ $t_{2},\cdots,t_{n}\in T$ , $\rho(t_{l}, t_{2}, \cdots, t_{n})$ .
ii) $l$ , $(\neg l)$ .
iii) $l_{1},$ $l_{2}$ , $(l_{1\vee}l_{2})$ .
iv) $l$ , $x\epsilon X$ , (\exists xl) .
, $p\in P_{n},$ $t_{l},$ $t_{2},$ $\cdots,$ $t_{n}\epsilon T$ , $\rho(t_{l}, t_{2}, \cdots, t_{n}),$ $\neg\rho(t_{1},t_{2},\circ\cdot\cdot, t_{n})$
.
$(\neg(l_{1V}l_{2}))$ $((\neg l_{1})\wedge(\neg l_{2})),$ $(\neg(\exists xl))$ $\forall x(\neg l),$ $(lv\neg(l))$ true .
$\exists,$ $\neg\wedge,$ $\vee$ ,
.
[ 5] $L$( $S,$ $X,$ $F$ , P) $Ex$ , $Ex$ $F_{\epsilon,s}$
$H0_{s}$ . $Ex$ $F_{e,s}$ $a_{s}$ $($
$H0_{s}=\{a_{s}\}$ , $H^{i_{s}}=H^{i- l_{s}}\cup\{nt_{1},t_{2},\cdots,t_{n}$ ) $|f\in F_{s_{1}\cdots s_{n},s},$ $t_{1}\in H^{i- 1_{s_{1}}},$ $t_{2}\in H^{iarrow}$
$1_{s_{2}},\cdots,$ $t_{n}\in Hi- 1_{s_{n}}$ } , $H= \bigcup_{s\epsilon S}H_{s}^{\infty}$ $Ex$ Herbrand .
, $H_{s}^{\infty}$ $H_{s}$ .
$J^{\ulcorner}J$
[ 6] $L(S,X,F,P)$ $Ex,Ex$ Herbrand $H$ ,
$HB=\{\rho(t_{1},t_{2},\cdots,t_{n})|p\epsilon P_{n}, t_{1},\cdots,t_{n}\in Hn=1,2,\cdots\}$ Herbrand .
, $p$ $Ex$ . $HB$ . , $HB$
Herbrand .
[ 71 $I$ Herbrand , $I$ $mI$
:
$p(t_{1},t_{2},\cdots,t_{n})$ ,
$mI(\rho(t_{1},t_{2},\cdots,t_{n}))=$ 1, $p(t_{1},t_{2},\cdots,t_{n})\epsilon I$ ,




$ml((l_{1} \wedge l_{2}))=\max(m(l), mI(l_{2}))$ .
$l$ $x\in X_{s}$ (S\in S) ,
$ml(( \exists xl))=\max_{\sigma}(l\sigma)$ , $\sigma$ \chi Herbrand $H_{S}$
.







, . . ,
, 1
.



















(1) , (2) , (3) .
(1) : 2 ,
. $a$ $b$ , $b$ $a$
, $a\geq c^{b}$ . 1 $D$
$\circ$ . $\circ$
, $e1,$ $e2$ $Q$ $e3$ , $e1\geq c^{e}3$
$e2\geq c^{e}3$ .
1 $Darrow$ .
(2) : $a$ $b$ 2
. 2 , ,
. $a$ \’o
, $a\geq t^{b}$ . 2 ,
3 . , $a\neq t^{b}$ $a$ ,

















$val$ , $val$ $=_{v}$
. $a$ $d$ , $val(a)=d$ ,
$a=_{v}d$ , $a$ $b$ ,
val(a)=val(b) , $a=_{v}b$ .
1 , . $CK$ (
) p-edge , $e=e$ e2=vp-edge .
(1)\sim (3) , .
[ 8] $C$ , $Sig=<So,Fs>$ ,




[ $9_{\backslash }$] 2 $R_{1},R_{2}$ $E,$ $Sc=<C$ , So, Fs, $v>$
, $Sig=<So,$ $Fs>$ , A , car, $val$ car:
$Earrow C,$ $val:E arrow\bigcup_{s\in So^{A}s}$ , $<Sc,E,R_{1},R_{2}$ , car, $val,$ $A>$
, $<Sc,$ $E,R_{1},R_{2}$ , car, $val,$ $A>$ $Sc$
:
i) $e\epsilon E$ $val(e)\epsilon A_{v(car(e))}$ .
ii) $R_{1},R_{2}$ , $E$ $R_{1},$ $R_{2}$ .
iii) $eI^{e2\in E,e\neq e,eR_{1}e2}121$ $|\mathfrak{X}e2ff_{2}e1$ .
$<Sc,E,R_{1},R_{2}$ , car, $valA>$ , $R_{1}$ $\geq c,$ $R2$ $\geq t$










, , 2 2 1)\sim 3)
.
$Sc=<C$ , So, Fs, $v>$ $<Sc,E,R_{1},$ $R_{2}$ , car, $val,$ $A>$
, $L_{Spec}=L(C\cup So, X, F, P)$ . $Fs_{w,s}\subseteq F_{w,s}(w\in So^{*}$ ,
$s\in So),$ $\{va/C\}\subseteq F_{c,v(c)}(c\in C),$ $\{beg\}\subseteq F_{e,car(e_{beg})},$ { $\Xi qv$, Cas, $Bfr$} $\subseteq P_{2}$ . $\Xi qv$ ,
-5-
$5\dot{|}_{arrow 1}$
$val$ $=_{v}$ , Cas
$\geq c$ ($X\geq\theta^{;Cas(x,y),x\underline{ca}u\underline{s}esy),Bfr}$ $\geq t$ ($x\geq tV$ : $Bf\wedge x,y$), $x\underline{b}efo\underline{r}ey$)
. $val_{c}$ $val$ car$(e)=c(c\epsilon C)$
, $beg\in F_{\epsilon,car(e_{b}}$ ebeg




[ 81 $L_{Spec}$ $l,$ $l$ $x$ $t$ ( )
:
i) $x$ $l$ \forall ,
l’ :
$x$ , $\neg Cas(t_{i},t_{i+1})(\neg Cas(t_{i+1},t_{i}))i=1,\cdots,$n-l,
$t_{1}=x,$ $t_{n}=t$ , $\neg Cas(x,y)(\neg Cas(y,x))$
. , $t_{1},$ $t_{2},$ $\cdots,$ $t_{n}$ , $y$ $t$ ( )
. .
ii) $x$ $l$ \exists ,
l” :
$x$ , Cas$(t_{i},t_{i+1})(Cas(t_{i+1},t_{i}))i=1,\cdots,$n-l,
$t_{1}=x,$ $t_{n}=t$ , Cas$(x,y)(Cas(y,x))$
. , $t_{1},$ $t_{2},$ $\cdots,$ $t_{n},y$ i) .
, $l$ , i) (\forall )
\forall $t$ ( ) , ii) ( )
\exists $t$ ( )
$x$ $t$ , $t$ $x$
.
$Sc=<C$ , So, Fs, $v>$ , $Sc$
, LSpec $\Rightarrow c’\Rightarrow t$ synl)‘\sim syn3)
:
synl) $\Xi qv(t,f),$ $t,f\in T_{s}(s\in So)$
sy1\sim 2) $l_{1\Rightarrow c}l_{2}$ $l_{1},$ $l_{2}$ $L_{Spec}$
$l_{I}$ :
i) \exists $beg$ .
ii) , ,
.
iii) ( ) \neg Eqv(t, $f$) $t,f\in T$ .
iv) $t\in T_{s}(s\in So)$ $Cas,Bfr$ .




$syn3)l_{3}\Rightarrow tl_{4}$ $l_{3},l_{4}$ LSpec .
$\iota_{3}$ :
i) \exists $beg$ .
ii) .
$\iota_{4}$ $Bfr(x,x’)$ . $X,$ $X$ $l_{3}$ , $l_{3}$
$x$ $l$ .
synl) $Eqv(t,f)$ , $t,f$ ,
. syn2) $\iota_{1}\Rightarrow c^{l}2$ $\iota_{1}$ , $\iota_{1}$
, $\iota_{2}$ . $\iota_{1}$
, $\iota_{2}$ ,
. syn3) $l_{3}\Rightarrow tl_{4}$ $l_{3}$






. Herbrand , Herbrand
. Herbrand .
[ 10] $Sc=<C,So,Fs,v>$ $8pec$ , cond: $Specarrow$
$L_{Spec}$ , lit :Spe\sim :
$exp\in Spec$ ,
i) $exp$ Eqv(t,f) (synl)) ,
cond$(exp)=true$ ,
lit$(exp)=\{Eqv(t, f)\}$ .
ii) $exp$ $l\Rightarrow_{C}\mathcal{E}qv(x,t)$ (syn2)) ,
cond$(exp)=l$ ,
lit$(exp)=$ {Cas$(x1, f_{exp}(x1,\cdots,x_{n})),$ $Cas(x2, f_{exp}(x1,\cdots,x_{n})),$ $\cdots,$ $Cas(x_{n}, f_{exp}(x\cdots,x))$ ,
$\Xi qv(f_{exp}(x\cdots x),t),$ $Bfr(beg, f_{exp}(x1,\cdots,x_{n}))$ }
, $x1,\cdots,x_{n}$ $l$ , $f_{exP}$ $exp$
, $Fs_{c_{1}c_{2}\cdots c_{n},c}$ $(x\in X_{c^{X}1}\in X_{c_{1}}, X2\in X_{c_{2}}, \cdots,x_{n}\in X_{c_{n}}, c, cl, C2, \cdots,c_{n}\in C)$
. expl $\not\in exp2$ fexpl $\neq fexp2$ .
iii) $exp$ $\iota\Rightarrow t^{B}$fr(x,x) (Syn3)) ,
cond$(exp)=l$,
lit$(exp)=\{B\prime r(x,x’)\}$ .
$f_{c}\epsilon F_{c,c},a_{c}\epsilon F_{\epsilon,c}(c\epsilon C)$ ,
$\cup exp\epsilon$Spec {cond$(exp)$} $\cup lit(exp)\bigcup_{C}\in c\{f_{c}(a_{c})\}$ Herbrand $H$ , Herbrand
69
$HB$ Spec . $H$ ,
$HB$ .
, synl) $\sim syn3$ ) ,
,
. Herbrand , Herbrand
,
. cond , lit
, Herbrand . syn2) ,
$f_{exp}(x,\cdots,x)$ . $f_{exp}$
, ,
. , 9 Herbrand
. Cas, $Bfr,$ $Eqv$ Herbrand 2
, Cas, $Bfr$ , $\Xi qv$ .
, $Eqv$ .
Herbrand $U_{his}$ .
$I\in U_{his}$ $<Sc,$ $E,$ $\geq c’\geq t$ , car, $1$)$al,$ $A>$
:
1) Cas$(beg,t)\epsilon I$ $t$ $E$ , , $t\in H_{c}(c\epsilon C)$ , $c\alpha r(f)$
$=c$ car.
2) $E$ $t,$ $f$ , Cas, $Bfr$ $\geq c$ $,\geq t$ .
3) $\xi qv$ $=_{v}$ $H_{s}$ ( $s\epsilon$ So) $H_{s}/=_{v}$ , $f\in Fs$
, A.
4) $E$ $t$ , $\mathcal{E}qv(t, f’)\epsilon I$ $f’\epsilon H_{s}$ ( $s\epsilon$So) , $f$ $H_{s}/=_{v}$
$d$ , $val(f)=d$ $val$ .
$U_{his}$ $<Sc,$ $E,$ $\geq\geq$ , car, $\iota?al_{:}A>$
Herbrand .
, $<Sc,E_{IP,\geq c,\geq t}$ , car, $vai,$ $A_{I}p>$ $U_{his}$ \Gamma
. $c\epsilon C$
$a_{c},$ $f_{c}(a_{c}),$ $f_{c}(f_{c}(a_{c})),$ $\cdots\epsilon H_{C}$
$\Gamma$
Herbrand :
$e,$ $e’\epsilon E_{1P}$ ,
1) $e\geq c$ e’, , Cas$(t_{e}, f_{e}’)\epsilon\Gamma$ .
$e\geq t$ e’, , $Bfr.(f_{\rho,\vee}, t_{e’})\in 1’$.
, $f_{e},$ $f_{e’}$ $e$ , e’ .
2) $e=_{v}e’,$ $car(e)=c$ car(e’)=c’ ,
$Eq\psi(t_{e}, t_{e’}),$ $\mathcal{E}qv(val(f), t_{e^{y}}),$ $\xi qv(fvai\langle f)),$ $\Xi q\iota/$( $t^{\gamma}\partial/$ ifey $/_{c}4t_{e^{j}}$)) $\in I’$ .
, $=_{v}$ AIp $val$ .
3) $uaf(e)=d$ car$(e)=c$ ,
$-Q_{arrow}$
$\rho\backslash J-\backslash$
$\epsilon qv(t_{e^{f}d),\xi qv(val_{c}(t_{e}),t_{d})\in\Gamma}$. , $d$ AIP , $t_{d}$
AIP $d$ .
4) $t,$ $f\in H_{S}$ ( $s\epsilon$So) AIP ,
$\xi qv(t, f)\epsilon\Gamma$ .
[ 1] $T$ $I\in U_{his}$ $T\supseteq I$ Herbrand ,




[ 11] $Sc=<C$ , So, Fs, $v>$ Spec synl) syn2)
$Spec^{V,C}$ , syn3)
Spec , \mbox{\boldmath $\tau$}1, $\tau\tau:2HBarrow 2HB$ :
$I\in 2^{HB}$ ,
$T1(I)=I\cup\{L\sigma|L\epsilon lit(exp)\}$ $exp\in s_{P^{ec^{V,C},m}l(cond(exp)\sigma)=1}$ ,
$I$ $exp\epsilon Spec^{V,C}$ , $\sigma$ , $mI(cond(exp)$
$\sigma)=0$ .
$T2(D=I\cup\{L_{0\}}L\epsilon lit(exp)\}$ $exp\in Spec^{T},mJ(cond(exp)\sigma)=1$ ,
$I$ $exp\epsilon Spec^{T}$ , $\sigma$ , $ml(cond(exp)\sigma)$
$=0$ .
$T3(D=I\cup\{Cas(x, x)\sigma|mJ(Castbeg, x)\sigma)=1\}$
$\cup\{Cas(x, z)\sigma|ml(Cas(x, y)\wedge Cas(y, z)\wedge Cas(beg, x)\sigma)=1\}$
$\cup\{Bfr(x, x)\sigma|mI(Cas(beg, x)\sigma)=1\}$
$\cup\{Bfr(x, z)\sigma|mlBfr(x, y)\wedge Bfr(y, z)\wedge Cas(beg, x)\wedge Cas(beg, y)\wedge Cas(beg, z)\sigma)=1\}$
$\cup\{Bfr(beg, x)\sigma|ml(Cas(beg, x)\sigma)=1\}\cup\{Eqv(w, w)\sigma\}$
$\cup\{\Xi qv(w, v)\sigma|ml(\Xi qv(v, w)\sigma)=1\}\cup\{Eqv(w, u)\sigma|mI(\xi qv(vv, v)\wedge Eqv(v, u)\sigma)=1\}$
$\cup\{Ev(f’ t_{1}/x1t_{2}/x\cdots t_{n}/x_{n}, f’ f_{1}/x1f_{2}/x2\cdots f_{n}/x_{n})|f’\epsilon T$ ,
$\epsilon v(t_{1}, p_{1}),$ $\Xi v(t_{2}, f_{2}),$ $\cdots,Ev(t_{n}, f_{n})\in I,$ $xx,$ $\cdots,$ $x_{n}$ f’ }
$U\{\Xi qv(x, w)\sigma|mI(\epsilon qv(val_{C}(x), w)\sigma)=1\}\cup\{\Xi qv(val_{c}(x), w)\sigma|mI(\epsilon qv(x, w)\sigma)=1\}$
, $x,y,$ $z\in U_{c\epsilon C}X_{c}w,$ $v,$ $u\in X$, , $\sigma$ $x\in X_{s}(s\in CUSo)$
Herbrand $H_{s}$ .
synl), syn2) , $T2$ syn3)
.13 . ,
. $T12,3$ $\sigma$
, $\sigma$ . $T2T3$ .
. $\tau 2^{T}3$
6,
. , $T1$ .
.
$\tau 2^{T}3$ .
[ 2] $I\in 2^{HB}$ , $X=\{I, \tau\circ\tau(I), (\tau\circ\tau)2(D, \cdots\}$ ,
$supX$( $X$ ) , $\tau 3^{\circ T}2$ .
( ) $\tau 3^{\circ T}2$ , $I\subseteq I$ ’ , $\tau 3^{\circ T}2(D\tau\circ\tau(\Gamma)$
, $I\subseteq\tau\tau(D\subseteq(\tau\circ\tau)2(D\subseteq\cdots\subseteq supX$ , $suPX\tau\circ\tau(suPX)$ .
, $\tau 3^{\circ T}2(supX)\supset supX$ , $g\in\tau\circ\tau(supX),$ $g$ esupX . $\tau\circ\tau$ ,
$g$ ,
. $supX= \sup\{x|x\in X\}$ , $I_{1},$ $\cdots,I_{n}\in X$
, $I_{i\subseteq}\Gamma$’( $i=l,2,$ $\cdots$ , n) $\Gamma’\in X$ ,r’ $g$
. $g\epsilon\tau\circ\tau(\Gamma)supX$ , . , $supX$ $\tau 2^{T}3$
. .
2 , $fix[ \tau\tau](i)=\sup\{I, \tau\tau(I), (\tau 3\circ T2)2(D, \cdots\}$ $fix[\tau\tau]$
.
[ 12] $T=fix[T3^{\circ\tau}2]\circ\tau 1$ , \mbox{\boldmath $\tau$}u:U\rightarrow U $I\in U$
:




. $\tau u$ $T1$
.
[ 1] $I\in 2^{HB}$ , Herbrand $H$ $H$’ $H’=\bigcup_{s\epsilon Cu}$So $\{t|$
$t\in H_{s},$ Cas($beg$ , f)\epsilon . $I$ (L1) , H’
$t_{l},$ $t_{2}$ , Cas$(t_{1}, t_{2})\epsilon I$ Cas$(t_{l},t_{2})q\tau 1(I)$ .
, (L1) $exp$ H’ $\sigma$
$exp\epsilon Spec^{V,C}$ , Cas $lif(exp)\sigma$ E’
lit(\alpha p)\mbox{\boldmath $\sigma$} .
( ) $I$ (L1) , Cas$(t_{1}, t_{2})eI(t_{l}, t_{2}\in H’)$ $\tau 1$ Cas$(t_{1}, t_{2})$
$I$ . , $mI(cond(exp)\sigma)=1,$ $Cas(t_{1}’, t_{2})$
$\in lit(exp)\sigma$ \mbox{\boldmath $\sigma$} . $exp\in Spec$ syn2) .
$\tau 1$ , $t_{2}$ Cas lit$(exp)\sigma$ H’
. $t_{2}\in H’$ . , (L1) $lif(exp)\sigma\subseteq I$. Cas$(t_{1}, t_{2})$
$\epsilon I$ .
[ 2] 1 $H’$ , (L1) $I\epsilon 2^{HB}$ , $Bfr\langle t_{1},t_{2}$) $eI($ $t_{1}$ ,
$t_{2}\in H’)$ $\tau\circ\tau$ ($D=I$ $Bf\wedge t_{1},$ $t_{2}$) $efix[\tau\circ\tau]\circ T1(I)$ .
$fj_{4}.i$
( ) $Bfr(t_{1},t_{2})\in fix[T3^{\circ T}2]\circ T1$($D$ , $\tau 3$ $T2$ $Bfr\langle t_{1},$ $t_{2}$)
Cas$(t_{1}’,t_{1}),$ $Cas(t_{2}’,t_{2})(t_{1}’,t_{2}’\in H’)$ \mbox{\boldmath $\tau$}1(D ,
1 $T1$ $I$ .
[ 3] (L1) $I\epsilon U$ , TU .
( ) $exp\in Spec$ $\sigma$ , $mI(cond(exp)\sigma)=1$
. $\sigma$ cond$(exp)$ Herbrand $t_{1}$ ,
$t_{2},$
$\ldots,$
$t_{n}$ . 1, 2 Cas, $Bfr$ , $t_{1},$ $t_{2},$ $\ldots,$ $t_{n}$
, $\tau U$ $I$ . $\tau U$
, $Eqv$ . , $m_{\tau_{U}(I)}$
(cond$(exp)\sigma$ ) $=1$ , .
[ 4] (L1) $I\in U$ $X=\{I, \tau U(D, \tau U^{2}(I), \cdots\}$ ,
$supX$ , $\tau U$ .
( ) $\tau U$ , $supX\subseteq\tau U(supX)$ . , 2 ,
$supX\neq T$ , $\tau 3^{\circ T}2(supX)=supX$ .
$supX\supseteq\tau U(supX)$ . $supX=T$ , . $supX\neq T$
, $g\epsilon\tau U(supX)g$ esupX $g$ . $T1(supX)=supX$
, $\tau\circ\tau(\sup_{-}X)=suPX$ . , $T1$
$supX$ . $supX$ , cond$(exp)\sigma$
, $g\epsilon lit(exp)\sigma$ $\sigma$ . $exp$ $Yi(i=l,2, \cdots, n)$
, $I’=\{C\partial S(beg,$ $y\sigma,$ $\Xi v(, f_{i})\sigma|i=1,2,$ $\cdots,$ $n$ $Eqv(yi^{f_{i})}$ cond$(exp)$
$Eqv$ } $(I’\subseteq supX)$ , $I’\subseteq I’,$ $I’\in X$
I” . 1,2 $supX$ cond(exp)\mbox{\boldmath $\sigma$} , I”
, cond(exp)\mbox{\boldmath $\sigma$} gesupX .
$I$ (Ll) , $\tau u(D$ (L1) . , $X$
(L1) . 3 $supX$ .
[ 13] Spec $fix[\tau u]\circ fix[\tau\tau]$ .
Herbrand $Ip$ $fix[\tau\tau](Ip)$
(L1) , $fix[\tau U]\circ fix[\tau\circ\tau](Ip)$ 4 . $\tau u$ $T1$
, $T2$ $\tau 3$ ,
. $\tau u$ ,
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